Intracerebral versus subcutaneous immunization with allogeneic fibroblasts genetically engineered to secrete interleukin-2 in the treatment of central nervous system glioma and melanoma.
The purpose of this study was to determine the optimal route of delivery of gene therapy for an intracerebral (IC) tumor. In previous studies, treatment of an IC tumor with the IC administration of a cellular vaccine consisting of allogeneic fibroblasts genetically engineered to secrete cytokines prolonged survival. Systemic delivery of gene therapy is of significant clinical interest. In this study, allogeneic fibroblasts engineered to secrete interleukin (IL)-2 (LM-IL-2 cells) were administered either subcutaneously or intracerebrally to C57BL/6 mice with IC glioma. In addition, fibroblasts genetically engineered to express (antibody-defined) melanoma-associated antigens and to secrete IL-2 (RLBA-IL-2) were injected either intracerebrally or subcutaneously into mice bearing IC melanoma. The results indicate a significant prolongation of survival in mice with IC glioma treated intracerebrally with LM-IL-2 cells, relative to the survival of mice with IC glioma treated subcutaneously with LM-IL-2 cells or untreated mice with glioma. The specific release of isotope from 51Cr-labeled glioma cells coincubated with spleen cells from animals treated either subcutaneously or intracerebrally with LM-IL-2 cells was significantly greater than the release of isotope from glioma cells coincubated with spleen cells from nonimmunized mice. In a similar fashion, the survival of mice with IC B16 melanoma immunized intracerebrally with RLBA-IL-2 cells was significantly longer than nonimmunized mice injected with B16 cells alone. In contrast, the survival of mice with IC melanoma treated by subcutaneous injection with RLBA-IL-2 cells was not significantly different than that of untreated mice. Using a 51Cr-release assay, the specific release of isotope from labeled B16 cells coincubated with spleen cells from mice immunized either intracerebrally or subcutaneously with RLBA-IL-2 cells was significantly higher than that of B16 cells coincubated with cells from nonimmunized mice. Direct IC administration of fibroblasts genetically engineered to secrete IL-2 was more effective in prolonging survival than peripheral subcutaneous administration in the treatment of mice with IC glioma or melanoma.